Today's youth are using technology in a variety of ways, from texting and tweeting to chatting, online gaming, and posting through a variety of Internet portals. Of US adults and those aged 18-29, respectively, 88% and 99% use the Internet [1] . As of 2017, approximately 95% of American adults have a cell phone and 77% a smartphone [1] . Social media-usually defined as web-based and mobile services that allow people to share a connection, monitor progress, and create/manipulate text, audio, photos, and/or video [2, 3] -is also exponentially growing [4] . Social media and networking options like Twitter and Facebook are common among the Digital Native (Z; 1998-present), Millennial (Y; 1981 -1997 , and X (1965-1980) Generations (Table 1) [5, 6] .
On a typical day, American teenagers (13-to 17-year-olds) spend an average of six and a half hours and tweens spend an average of four and a half hours on screen media use. [1, 5, 6] . These behaviors, experiences, and events may be positive or negative, healthy or unhealthy, and normal or problematic. Positive aspects of technology for the youth include being able to speak more freely (finding one's voice/community) online, learning/knowledge gains, communication/engagement with others, and creative exploration. Youth are also open to the use of technology for the assessment and interventions in healthcare, such as web-based technologies which support youth with depressive symptoms [7] and text messaging services as an intervention for adolescent obesity or suicidal thinking [8] .
Despite these potential benefits, concerns about media use-especially excess use-of television and computer games have arisen due to potential changes in mood, promotion of sedentary lifestyles, withdrawal from other activities, and severely impaired sleep patterns [9] . Problematic social media behaviors may range from disinhibition and the posting of ill-advised photos, to more extreme examples like online bullying, sexting, frank exploitation, and other destructive or addictive behaviors [10] [11] [12] [13] [14] [15] . Disinhibition of behaviors may be encouraged by the ability to post anonymously [16] .
In addition, according to the New York Times, "The nearuniversal access to digital technology, starting at ever younger ages, is transforming modern society in ways that can have negative effects on physical and mental health, neurological development and personal relationships, not to mention safety on our roads and sidewalks" [17] . Concerns about adverse effects of the Internet have led to proactive efforts toward cyberhealth [18] , discussion of risks associated with excess online and screen activity [19] , and a call for research on how technology "changes" us [20] . Finally, the "opportunity costs" need to be accounted for, that is, time spent on one activity costs an opportunity to spend it on another (perhaps better, healthier) activity. This paper will examine these issues, with more breadth than depth, in order to: 1) Provide a snapshot of the technologies used by youth and young adults; 2) Help clinicians differentiate between normal use, problematic overuse, or addictive online behavior; 3) Provide a basic approach for clinicians to engage, screen, educate/advise, and assess technology issues to move toward the treatment of specific disorders; andThis paper also uses case vignettes to highlight key symptoms, differentiate between normal and abnormal behavior, and help clinicians navigate through clinical challenges.
This approach to problems with technology use is geared to help clinicians across medicine and mental health professions learn and teach others-rather than focus on all of the specific disorders and treatments, which are beyond this paper's scope. PIU is broadly conceptualized as an inability to control one's use of the Internet, which leads to negative consequences in daily life [21] . Universal components that constitute a PIU definition include the inability of a person to control Internet use, preoccupations, urges or behaviors with marked distress, and functional impairments. PIU may represent new psychopathology, behaviors moved to the Internet or a technologyspecific addiction or impulsivity problem.
Use of Technology by Youth and Clinical Ramifications

Overview
Texting is the primary means of communication among teens aged 12-17 [22] . Teens text more often than talking on their cell phone, speaking in-person, using instant messaging, sending e-mail, or visiting social network sites [21] . In a recent Pew survey of Internet use in the USA, teens go online daily (92%), several times a day (56%) to almost constantly (24%) [21] . Recent trends from 2018 reveal that the online platform teens use most often was Snapchat (35%) followed by YouTube (32%) and Instagram (15%) ( Table 1 ) [22] . While teens aged 13-17 are the highest users in the pediatric age group, advertisers, and other entities are also targeting tweens aged 8-12 to sell digital media products.
Some have raised concerns that modern connectedness is not evolutionarily natural [23] , and that instant gratification [24] fuels problematic use [25, 26] and is replacing physical exercise [27] . Many violent video games include justifications of the portrayed violence, a distorted portrayal of consequences, and dehumanization of opponents [28] . A link to violence is hard to research due to varied populations, uncontrolled studies, and many confounding variables.
Theories for Understanding Problematic Internet Use and Technology Addictions
Some of the best models for understanding problematic Internet use and technology addiction come from theories on cigarette and alcohol use [29] . For example, the rational addiction model for cigarette use posits that individuals may • Askfm: a social networking site that allows users to ask other people questions, often anonymously.
• Chatroulette: there are over 20 different chat roulette sites that allow users to instantly connect via webcam and video chat. Sites typically pair the users randomly and instantly.
• Facebook and Facebook Live: the most commonly used social media site that is accessible on many different media platforms.
• Instagram: a photo and video-sharing and networking site that connects users through other social networking sites (e.g., Facebook).
• Kik: messaging app that allows users of all ages to contact others anonymously.
• Line: a messaging app that allows users to make free phone calls, leave voice messages, and text. Users can delete texts or chats from recipient's phone using a timer.
• Musical.ly: users can post their own videos and view videos posted by others.
• Reddit: a site that stores social news, rates and evaluates web content, and discussion threads.
• Sarahah: an anonymous messaging app that allows users to send anonymous messages to people they may know.
• Snapchat: a photo messaging app that allows for sharing pictures and short videos that are intended to be erased shortly after delivery.
• Telegram: messaging app that allows users to share photos, videos, and files; make calls, and delete texts or chats from recipient's phone using a timer.
• Tumblr: a social networking site that allows posting of short blogs and media.
• Twitter: a microblogging site that allows users to send, read, and reply to "tweets" or short messages.
• Vine: an app that allows the posting of short 6-s looping videos.
• WeChat: an app that allows the user to chat with friends, and to search for people nearby and around the globe.
• WhatsApp: a private messaging app that allows users to text, send photos, videos, and location information to their contacts.
• YouTube: a video-sharing platform that allows users to post and share videos.
recognize the addictive nature of choices they make, but still make them because the immediate gains from the activity exceed any costs [30] . For any population, there are often inconsistencies between choices, consequences, and misimpressions (e.g., cigarettes do not lead to cancer as much as genetics) [31] . Consumers are much more patient when making decisions about the future than when those same decisions are made today (e.g., to declare their diets will start tomorrow rather than to start the diet today).
Evidence suggests that technology may have addictive properties due to both intrinsic and extrinsic variables [32] . The theory of intrinsic motivation suggests that perceived enjoyment of using the technology system is gratifying in its own right. Extrinsic variables that influence technology usage include perceived ease of use and usefulness, Internet system design, and the emotional states and cognitions that are promoted by the system. The combination of intrinsic and extrinsic motivators may lead to overuse at an elevated level [32] . Individuals who use the Internet and other technologies to the exclusion of other activities may demonstrate negative outcomes similar to other addictions, with negative personal, societal, school, and work-related ramifications [33] .
PIU or excess digital media use is defined as the Internet or digital media use that interferes with life functioning, leading to poorer school engagement, poorer academic achievement, and attention/cognition sleep deprivation [34, 35] . Youth at risk for PIU score higher on extroversion and neuroticism scales [36] (e.g., higher levels of anxiety and escapism, and decreased emotional control to help self-regulate use), though these data are correlational. Attention deficit hyperactivity disorder (ADHD) and other psychiatric disorders have also been correlated with PIU, and youth with ADHD and PIU are more at risk for negative effects on sleep, academic achievement, and attention/cognition [37, 38] . More specifically, Internet and video game addiction have gained attention in the literature recently, likely given its problematic effect on adolescent sleep patterns [39] . Table 2 Brief case vignettes of youth use of technology on a spectrum from normal to problematic use Vignette 1. Presentation. Art is a 17-year-old male who is texting a lot to others about hobbies, recent events, and morbid thoughts. Friends notified his mother who contacted his past therapist. (He has a history of depression and was in therapy at age 11 after losing interest in school/hobbies and conflict with his siblings and parents.) He was texting to friends about stories in the paper in which people died; his friends seemed to be withdrawing and he complained about that. He went on to say that "So what if someone died…it's not that big of a deal." His mother's question was "Is this just teen angst or a sign of a problem?" Triage/assessment/plan. A prompt phone call was helpful and a plan was put together: (1) the parents would check in with Art to try and understand the situation better; (2) the mother would speak with his teachers(s) and guidance counselor; and (3) a new clinical intake would be set up for Art. Moderate (but not imminent) risk of danger was based upon: (1) history of depression, (2) peer concerns over his text messaging, and (3) morbid thoughts.
Vignette 2. Presentation. Tameka is a 13-year-old female whose parents report nearly continuous use of social media since she got her new smartphone (e.g., texting friends during meals, sharing Instagram pictures throughout family vacations, and watching YouTube videos and chatting online while during her homework). Tameka continues to maintain her grades, but her family wants to know "How much is too much?" Triage/assessment/plan. In this scenario, Tameka's family is concerned about Tameka's Internet use, but it has not affected her grades (yet). The clinician or school counselor might consider screening for problematic Internet use (PIU) using the PRIUSS-3 and if Tameka scores a 3 or higher, she could then be evaluated with the PRIUSS-18 to identify whether she may have a problematic Internet use (PIU) syndrome. Whether or not Tameka has a problematic Internet use, Tameka and her family may benefit from a Family Media Use Plan per the American Academy of Pediatrics to build shared expectations, goals, and rules for media use.
Vignette 3. Presentation. Joseph is a 15-year-old boy who was referred to a psychiatrist for inattention, hyperactivity, falling grades, and increasingly oppositional behavior. Joe had previously earned good grades and did well on sports teams, so they did not pursue evaluation or treatment. Now, he seems not to care about homework, is failing one subject, and his other grades are low. Notably, he did not sign up for baseball. The family wondered about drug use, but a urine drug test was negative. Last week his father found him playing a video game at 4:00 a.m. Triage/assessment/plan. In this scenario, Joseph may have symptoms of ADHD or depression and/or PIU. A full psychiatric assessment is indicated, including information from parents, pediatrician, and teachers. A full media-use history (PRIUSS-18 and/or questions from Table 3 ) may be especially helpful. Non-judgmental rapport-building will be crucial to engaging Joseph to learn what gaming means to him and how it got out of hand (e.g., escape from stresses, to maintain contact with peers, and/or as stimulation-seeking). Psychoeducation will help the family structure and limit his online time (e.g., after he completes homework). Moving the gaming console from his bedroom to a better place to monitor in the house may also help. In contrast, studies in the field also highlight that Internet use can increase life satisfaction via online games, help maintain peer connections, and reduce social anxiety [40, 41] . Some Internet activities improve results on tests and increase motivation for learning among young people [42] . Recent investigations have highlighted the potentially major role of e-technologies in supporting youth mental health, including the delivery of mental health services [43] . Because youth-focused strategies are growing rapidly on a global basis, it is critical to study the impact of these technologies.
Differentiating between Normal and Problematic Use
Vignettes may highlight difficulties, which arise when differentiating between the normal and problematic Internet and social media use (Table 2 ). When 95% of US teens go online daily and 45% go online almost constantly [44] , it can be challenging for parents, teachers, and clinicians to differentiate between normal and problematic online activity. In addition, adolescents often engage in media multitasking, with more than 50% engaging in multiple media activities at a given time, such as being online and watching TV [45] . As is often true with human behavior, there is a spectrum that spans Internet use from normal to problematic [46] [47] [48] [49] [50] [51] [52] . Overuse of the Internet in children has been associated with sleep problems, depression and anxiety, poor academic performance and poor social adjustment, and even increased suicide risk [19, [53] [54] [55] [56] .
Standardized, valid assessment is the key for adolescent and young adult populations and the 18-item Problematic and Risky Internet Use Screening Scale (PRIUSS-18) assesses social impairment, emotional impairment, and risky/ impulsive Internet use [57, 58] . It utilizes a 5-item scale (never = 0, rarely = 1, sometimes = 2, often = 3, very often = 4) and a score of 25 or higher identifies those at risk for PIU. PIU symptoms are more strongly correlated with recreational Internet use compared to work-or school-related use. Not surprisingly, patients with inattention symptoms correlated most strongly with the risky/impulsive use domain.
A shorter, 3-item PRIUSS was developed to be used as an initial screening tool [59] by employing three screening questions:
& "How often do you experience increased social anxiety due to your Internet use?" & "How often do you feel withdrawal when away from the Internet?" and & "How often do you lose motivation to do other things that need to get done because of the Internet?" A score of 3 or higher on the PRIUSS-3 has a 100% sensitivity and 69% specificity for identifying someone with potential PIU, who could then be evaluated using the PRIUSS-18 [57, 58] .
An Approach for Clinicians and Educators to Engage, Assess, Educate, and Treat Problematic Internet Use (PIU)
Engagement
An initial approach might start with acknowledging that the Internet is central to the lives of most teens and young adults, for whom technology literacy is pivotal to academics, work, and play [37] . Among the challenges are gaining an accurate history of online activities and associated health and risk factors. Media use tells a great deal about patients-how they use their time, what they enjoy, how they want others to view them, awareness/ use of privacy settings, proneness to risky behaviors, executive functioning, and awareness of the consequences of behavior. It is also a snapshot about the number and depth of relationships, the types of friends they have, family relationships, cultural selfidentification, and prosocial aspects of Internet use.
The first step is to form a therapeutic alliance with youth and their parents, or with a young adult patient individually. Quality care in psychiatry depends on patient-doctor engagement, the therapeutic relationship with both youth and parent (also known as a dual alliance) and shared decision-making for treatment [60] . As many young people (and adults) may consider the Internet their lifeline to social engagement, consideration of the problematic aspects of Internet use may be met with reluctance. Exploring beliefs, norms, values, cultural and language factors, and the meaning of technology to the individual is integral to understanding and meeting the needs of each patient [61] .
Assessment
Internet use may range from healthy to problematic. Psychiatric educators must become knowledgeable about technology to assist trainees in developing clinical acumen in evaluating patients, including PIU. A complete media history is an essential component of a psychiatric evaluationespecially for tweens and teens. The assessment of youth will be enhanced with multiple informants-parents, significant others, school staff, the primary care provider, and/or others who know her/him well. However, it is also important to normalize media use as something that most people engage in.
The continuum from healthy to problematic use must be explored with youth and parents using a non-judgmental approach. Table 3 provides specific tools to clarify the types and extent of technology used [14, [62] [63] [64] . For example, the A m e r i c a n A c a d e m y o f P e d i a t r i c s ' M e d i a a n d Communication Toolkit and Family Media Use Plan [63, 64] emphasizes the family as a whole and takes into account the health, education, and entertainment needs of each individual child as well as the whole family; this may be less awkward and stigmatizing. Evaluation is quite challenging due to a host of factors [62] [63] [64] [65] [66] , including the patient's behavior and/or problem is based both on the patient's age and developmental level (i.e., a behavior may be normal for one group and not another). Technology may affect the developing brain more than the adult brain [24, 66] .
Problematic to severely problematic Internet use (PIU) [47] has been proposed as an addition to DSM-5 [37] and "internet gaming disorder" has been proposed as a condition requiring further research. The 11th Revision of the International Classification of Diseases (ICD-11) has recently included "gaming disorder" in its classification scheme. It is defined as a pattern of gaming behavior (i.e., digital gaming or video gaming) characterized by impaired control over gaming, increasing priority given to gaming over other activities to the extent that gaming takes precedence over other interests and daily activities, and continuation or escalation of gaming despite the occurrence of negative consequences.
As Internet use is in dynamic interplay with contextual and activity-related factors, it is important for the clinician to assess the continuum of use, and other factors involved, such as technology availability, peer habits, family rules, and expectations, and aspects of the individual's environment to understand the factors that promote and maintain PIU. If appropriate, asking if the patient would like to share examples of their social media content with clinicians during an office visit can be a method of understanding the interests, values, and habits of patients. Overall, general metrics are needed regarding behaviors, exposure time to/with technology, and "content" exposure. Studies that address the impact of technology on academic achievement-and other behaviors-commonly do so using standardized tests [67] .
Education, Advice, and Treatment Principles
Youth and families will benefit from education about normal Internet use, as well as the hazards of excess screen time, including sleep disruption, diminished academic and social functioning, and exacerbation of pre-existing psychopathology. Motivational interviewing techniques may help coconstruct a plan that meshes with the values and aspirations of the patient. It is helpful to identify the factors that maintain excessive Internet use. A treatment plan is more likely to succeed if it specifies alternative activities that may meet the emotional needs that PIU is currently fulfilling. See Table 3 for psychoeducation about normal use, and treatment tips for teens/young adults and parents to address PIU.
An Approach to Challenging Issues: Cyberbullying, High-Risk Behaviors, and Excess Online Activity Problematic social media behaviors may range from disinhibition and the posting of ill-advised photos to more extreme examples like online bullying-known as cyberbullyingand sexting, frank exploitation, and other addictive behaviors [10] [11] [12] [13] [14] . For example, sexting is sending, receiving, or forwarding sexually suggestive content, explicit messages, and/or photographs or images [13, 68] . This may occur between romantic partners, others outside a primary relationship, and/or exchanges between people who are not yet in a relationship. Sexting has become more common with the rise in smartphones with Internet access. It is done by people of all ages, but most media coverage focuses on negative aspects for tweens, teens, and young adults, who use the medium of the text message much more than any other new media to transmit messages of a sexual nature [13] [14] [15] 68] . Overall, though, its definition is still a gray area and finding a consensus regarding the definition is essential to assess accurately the activity and adapt prevention [69] .
Data on bullying and cyberbullying from scientific studies is substantial and of teens who admit to being bullied online are increasingly telling adults (e.g., 60% in 2014 compared to 40% in 2013) [12, 13, [69] [70] [71] . Cyberbullying can be defined as the willful and repeated harm (i.e., harassing, humiliating, or threatening text or images) inflicted through the Internet, interactive technologies, or mobile phones [12] [13] [14] [15] [69] [70] [71] [72] [73] . Over 40% of American teens (13-17 years of age) report experiencing some form of cyberbullying in the past year. Conversely, 11.5% of teens admitted to having engaged in cyberbullying. Girls are much more likely to be victims of cyberbullying (> 40%) than boys (29%). Girls also dominate social media, while boys more frequently play video games [14, 15, 70, 71] . In extreme cases, peer victimization experienced through cyberbullying can be directly linked to an increase in suicide risk [12] . Victimization through cyberbullying is more strongly related to suicidal ideation, compared to traditional bullying [12] . This phenomenon is not just limited to teens. A recent meta-analysis found that this phenomenon is true for older as well as younger children, boys as well as girls, and children who were both bullied and who bullied others (previously known as bully/victims). Just owning a cell phone significantly increases cyberbullying risk (both as a victim and perpetrator), among children in grades 3-5 [12] .
Playing video games is a popular activity among youth and young adults, with 72% of teens gaming online [1, 34] . Many video games-whether they are console-, web-, or computerbased-allow users to play with friends they know in-person and others they have met only online. A perceived anonymity of players and the use of avatars allow users to create alter-egos or fictional versions of themselves, which is part of the fun of gaming -but it also allows users to harass, bully, and sometimes gang up on other players, sending or posting negative or hurtful messages, and using the game as a tool of harassment [14, 15] . If someone is not performing well, other children may curse or make negative remarks that turn into bullying, or they might exclude the person from playing altogether. Anonymous users may engage the game as a means to harass strangers or to get their personal information, like usernames and passwords.
There are things adults can do to prevent cyberbullying of children who are gaming: & Establish rules about how much time a child or teen can spend playing video games (for example, 30 min of reading must precede every 30 min of gaming).
Recommendations
Numerous online resources are available to guide clinicians, parents, teachers, and other trusted adults in a youth's life to respond to and prevent cyberbullying [14] . The following psychoeducational tips are recommended for clinicians, and for parents of teens and younger children regarding Internet safety:
& Stay up-to-date on the latest apps, social media platforms, and digital slang used by children and teens by consulting resources such as Common Sense Media, stopbullying. [15, [62] [63] [64] .
To minimize the risk of cyberbullying or harm from digital behavior, parents can: 
Conclusions
This paper has examined core themes in the Digital Native, Millennial, and X generations related to the use of technologies by tween, teen, and young adults. While the literature focuses primarily on social media and networking, youth engage with media through television, computer/video games, communication by text/e-mail, mobile apps, and video-sharing platforms as well. The brief review of the literature highlighted, that, although many aspects of this new media landscape can be positive, others are problematic. This paper has attempted to give clinicians and others an approach to differentiate the use of technology on a spectrum from normal range to problematic. Systematic reviews of the healthy and unhealthy behaviors in teens, tweens, and other groups are needed, in addition to a more quantitative and qualitative research on the use of technology by youth. Personnel in schools and healthcare institutions have important roles to play in order to help manage the healthy integration of social and other media in this era of digital life.
